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Description 

FIELD OF INVENTION 

5 [0001] The present invention relates to hair dye compositions which contain a rheotogy modifying system useful for 
providing to the compositions Improved thickening and shear thinning properties. The present invention also relates 
to a method of thickening a hair dye composition. 

BACKGROUND 

10 

[0002] Modern hair coloring techniques involve applying one or more fomnulations, such as a liquid, gel, paste or 
cream, containing one or more dyeing agents to the hair. The dyeing agents are left on the hair for a period of time, 
hereinafter referred to as the "color development period" to allow the dyeing agents to change the color of the hair. 
Dyeing agents useful in hair formulations Include "pennanenf*, "semlpemianent", and "temporary" dyes. 

15 [0003] Pemnanent dyes last through many washings and generally remain until the hair grows out. The most common 
type of penmanent dye used today are oxidation dyes. When oxidation dyes are used, one or more dye precursors are 
combined with an oxidizing agent, such as hydrogen peroxide, before being applied to the hair. The dye precursors 
then react with the oxidizing agent to produce the dye within the hair. Because it is not desirable to produce the dye 
until after application on the hair, oxidation dyes are typically provided in two parts: a dye lotion containing the dye 

20 precursors, and a developer solution containing the oxidizing agent. The dye lotion and developer solution are then 
mixed shortly before application to the hair. 

[0004] Seml-pemianent dyes are generally removed from the hair after two to ten washings. Seml-pemnanent dyes 
are applied directly onto the hair, and are typically referred to as "direct dyes" . In contrast to pemianent dyes, semi- 
pemianent do not use oxidizing agents to produce the dye. Direct dyes penetrate into the hair during the color devel- 
25 opment period, and slowly diffuse out of the hair when washed. 

[0005] Temporary dyes, also known as color rinses, are typically removed from the hair after Just one washing. These 
dyes, Instead of penetrating into the hair as with semi-pemianent dyes, deposit on the hair surface. The most common 
temporary hair dyes are water soluble acid dyes. 

[0006] The hair dyeing fomnuiations, in addition to containing the dyeing agents, also contain other additives to pro- 

30 vide desirable performance properties. For example, the hair dye fonnuiation should perniit rapid diffusion of the dyeing 
agent into the hair. The hair dye formulation also needs to be readily rinseable after the color development period. 
[0007] In addition, the rheological or flow properties of the hair dye formulation are important. For example, the hair 
dye formulation should be easily applied or spread onto the hair by brush or fingers to provide unlfomi coverage of the 
dyeing agents throughout the hair. Also, the hair dye fonnuiation once applied should not drip or run off the hair during 

35 the color development period. The hair dye fonnuiation should therefore be "shear thinning". Shear thinning means 
that as the fonnuiation is subject to increasing shear, such as by applying the formulation to the hair by a brush, the 
viscosity of the fonnuiation decreases. This decrease in viscosity upon shearing permits easy application of the for- 
mulation onto the hair. In addition to shear thinning, once the shear is removed, the viscosity of the hair dye formulation 
should recover or increase back to Its original low shear rate viscosity. A rapid recovery of the viscosity prevents the 

40 hair dye composition from dripping or running after application to the hair. 

[0008] In order to provide these rheological properties to hair dye fonnulations, rheology modifiers are added. How- 
ever, a problem has been to find rheology modifiers that do not adversely react with other components in the fomnulation 
or adversely affect performance properties of the fonnuiation. For example, in two part oxidation dye hair formulations, 
the developer solution typically contains hydrogen peroxide as an oxidizing agent. The hydrogen peroxide tends to 

45 react with other components added to the developer, such as a rheology modifier. 

[0009] An additional problem with oxidation dye formulations has been that it is desirable to provide a dye lotion and 
developer solution which have low viscosities for mixing, preferably less than 5000 centipoises at low shear rates 
(Brookfield viscometer), but when mixed, thicken to provide the desired rheological properties. 
[0010] US Patent No. 4,776,855 to Pohl, et.al, hereinafter referred to as "Pohl", discloses a two part oxidation hair 

50 dye formulation which uses as a thickener Acrysol-ICS (trademari< of Rohm and Haas, presently supplied by Rohm 
and Haas as Aculyn 22). Acrysol -ICS is a hydrophobically modified acrylate copolymer which thickens at an aqueous 
pH greater than about 7. Pohl discloses adding the Acrysol-ICS to a developer solution having a pH of about 1 .5 to 
5.5. When the developer solution is combined with the dye lotion, the resulting hair dye fonnuiation is thickened because 
the dye lotion is basic and adjusts the overall pH of the hair dye formulation to greater than 7. 

55 [001 1] However, the hair dye fonnuiation in Pohl has several disadvantages. First, in order to maintain a low viscosity 
in both the dye lotion and developer solution, the Acrysol-ICS generally cannot be added to the dye lotion since the 
dye lotion typically has a pH greater than 7. Additionally, the dye lotion often contains cationic additives that would 
adversely react with Acrysol-ICS since Acrysol-ICS is anionic. Second, the rheology properties of the Pohl hair dye 



2 



EP0 875 237B1 



formulation, as detailed hereinafter, could be improved. 

[0012] US Patent No. 4,079,028 to Emmons, et. al, hereinafter referred to as "Emmons", discloses certain poly- 
urethanes. These polyurethanes are disclosed to be useful primarily In latex paints as rheotogy modifiers and thicken- 
ers. Emmons does not disclose the use of these polyurethanes In hair dye formulations, or disclose their use In com- 

5 binatlon with certain associating agents in hair dye fomnulations. 

[0013] It is desirable to provide a hair dye composition which has Improved shear thinning properties. It is also de- 
sirable to provide a hair dye composition which has improved resistance to dripping and running once applied to the 
hair. In addition, it is desirable to provide a hair dye composition where the rheology modifiers can be added to either 
the dye lotion or developer solution of an oxidation hair dye formulation. The present Invention addresses this problem 

10 by incorporating into hair dye compositions a certain rheology modifying system. 

STATEMENT OF THE INVENTION 

[0014] The present invention provides a hair dye composition comprising: a) one or more hair dyeing agents; b) at 
IS least 0.1 weight percent of at least one polyethoxylated urethane, based on the total weight of the hair dye composition; 
c) at least 0.1 weight percent of at least one associative agent, based on the total weight of the hair dye composition , 
wherein the at least one associative agent contains at least one hydrophilic group and at least one hydrophobic group 
which interacts with the polyethoxylated urethane to provide thici<enlng and shear thinning properties, and d) water 
[0015] In a second aspect of the invention a multi-part hair dye composition is provided comprising a) a dye lotion 
20 comprising one or more hair dyeing agents, and at least one first compound selected from the group consisting of a 
polyethoxylated urethane an associative agent, and combinations thereof; and b) a developer solution comprising at 
least one oxidizing agent, water, and at least one second compound selected from the group consisting of a polyethox- 
ylated urethane, 

an associative agent, and combinations thereof, and provided that when the parts of the multi-part hair dye composition 
25 are combined to form a combined hair dye composition, the combined hair dye composition comprises at least one 
hydrophobically modified nonlonic polyol. and at least one associative agent, wherein the at least one associative agent 
contains at least one hydrophilic group and at least one hydrophobic group which interacts with the polyethoxylated 
urethane to provide thickening and shear thinning properties. 

[0016] In a third aspect of the invention a method of thickening a hair dyeing composition is provided comprising 
30 combining one or more hair dyeing agents, water, at least 0.1 weight percent of at least one polyethoxylated urethane, 
and at least 0.1 weight percent of at least one associative agent to form the hair dye composition, wherein the at least 
one associative agent contains at least one hydrophilic group and at least one hydrophobic group which interacts with 
the polyethoxylated urethane to provide thickening and shear thinning properties. 

35 DETAILED DESCRIPTION 

[001 7] The present invention provides two hair dye compositions. The first hair dye composition is meant to include 
any fonmulation containing pemnanent, semi-pemianent, or temporary dyeing agents, or combinations thereof which 
is applied to the hair. This first hair dye composition may be prepared in various ways. For example, the hair dye 
40 composition may be completely prepared at one time using a semi-pemianent dye. The hair dye composition may also 
be prepared by mixing two or more parts together immediately before application to the hair, such as In a two part 
oxidative hair dye fomiulation. 

[0018] The second hair dye composition of the present invention is meant to include the separate parts of a hair dye 
fomnulation which have not yet been combined for application on the hair. For example this second hair dye composition 
45 includes a composition comprising a dye lotion and developer solution whteh has not yet been combined. 

[0019] As used herein "thicker", "thickened", or "thickening" means the increase in viscosity observed at a given 
shear rate on a Brookfield viscometer. A "low" shear rate refers to a shear rate of less than or equal to 0.3 rpm on a 
Brookfield viscometer. A "high" shear rate refers to a shear rate of greater than or equal to 30 rpm on a Brookfield 
viscometer. 

50 [0020] At low shear rates, preferably, the hair dye composition which is applied to the hair has a Brookfield viscosity 
of at least 6000 centipoises (millipascal-seconds), more preferably at least 12,000 centipoises, and most preferably 
from 15,000 centipoises to 300,000 centipoises. 

At high shear rates, preferably the hair dye composition which is applied to the hair has a Brookfield viscosity of less 
than or equal to 6000 centipoises, more preferably less than or equal to 3000 centipoises. and most preferably less 
55 than or equal to 1 000 centipoises. 

[0021] The hair dye compositions of the present invention include a rheology modifying system containing at least 
one polyethoxylated urethane and at least one associative agent. The associative agent when combined with the 
polyethoxylated urethane in the hair dye composition provides a thicker hair dye composition than what the polyethox- 
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ylated urethane would provide without the associative agent in the hair dye composition. The associative agent when 
combined with the polyethoxylated urethane in the hair dye composition aiso enhances the shear thinning properties 
of the hair dye composition in comparison to using the polyethoxylated urethane without the associative agent. 
[0022] These improvements In the rheological properties of the hair dye composition are related to the following 

5 perfomiance benefits. First, the resistance of the hair dye composition to drip or run once applied to the hair is effected 
by the hair dye composition's viscosity at low shear rates. The higher the viscosity at a low shear rate, the greater the 
resistance of the composition to drip or run. Second, the ease in which the hair dye composition is applied to the hair 
is effected by the hair dye composition's viscosity at high shear rates. Tha lower the viscosity at a high shear rate, the 
easier the hair dye composition will be to apply. 

10 [0023] The polyethoxylated urethane useful in the present Invention preferably thickens by association, meaning that 
the polyethoxylated urethane interacts or associates with itself and other components in hair dye compositions to 
provide thickening. The hair dye composition, as applied to the hair, preferably contains at least 0.1 weight percent, 
preferably from 0.1 weight percent to 15 weight percent, and more preferably from 0.2 weight percent to 5 weight 
percent polyethoxylated urethane, based on the total weight of the hair dye composition applied to the hair and based 

15 on the polyethoxylated urethane being 1 00 weight percent solid polymer. 

[0024] The polyethoxylated urethane contains at least one hydrophobic group. As used herein, the hydrophobic 
group is any chemical group that promotes water insolubility and Includes, for example, alkyl, or aralkyi groups con- 
taining from about 4 to about 30 cartson atoms. Hydrophobic groups also include, for example, the hydrocarbon residues 
of hydroxyi, amino or Isocyanate reactants , or any portion or segment of the polymeric reaction product that contributes 

20 to water insolubility. In addition, the polyethoxylated urethane is nonlonic which means it has no charge when dissolved 
or dispersed in aqueous solutions. Preferably, the polyethoxylated urethane Is water soluble or water swellable. 
[0025] The polyethoxylated urethane, hereinafter referred to as a "polyurethane" is a condensation polymer of at 
least one polyether potyol and at least one isocyanate, 

[0026] The polyurethane contains hydrophobic groups which are linked by hydrophillc polyether groups. The hydro- 
ps phobic groups may be located internally within the polymer, externally at the ends of the polymer, or both Internally 
and extemally. Preferably the polyurethane contains at least three hydrophobic groups. Additionally, the polyurethane 
preferably contains at least 20 carbon atoms, in total, in the hydrophobic portions of the polyurethane. 
[0027] The polyurethane preferably has a weight average molecular weight (Mw) of from 1 0,000 to 200,000, more 
preferably from 12,000 to 150,000. 
30 [0028] US Patent Nos. 4,079,028, 4,155,892, 4,426,485, 4,496.708, 4,499,233, 5,023,309, and 5,281 .654 describe 
in detail compositions and methods for making the polyurethane which Is useful in the hair dye compositions of the 
present invention. The polyurethane may have various structural shapes and may be for example linear, star shaped, 
or complex such as described in US Patent 4,079,028, and 4,155,892, or may be comb-shaped as in U.S. Patent No. 
4,496,708, or bunched as in US Patent 4,426,485, 
35 [0029] Preferably, the polyurethane Is prepared in a non-aqueous media and is the reaction product of at least re- 
actants (a) and (c) or (a) and (b). The polyurethane may optionally include reactant (d). Reactants (a), (b), (c), and (d) 
are described as follows: 

(a) at least one water-soluble polyether polyot; 
40 (b) at least one water-insoluble organic polyisocyanate; 

(c) at least one monofunctional hydrophobic organic compound selected from a monofunctlonal active hydrogen 
compound and an organic mo no isocyanate; and 

(d) at least one potyhydric alcohol or polyhydric alcohol ether, 

45 [0030] The hydrophillc polyether poiyol, reactant (a), is water soluble and preferably has a Mw of at least 1 500, more 
preferably at least 3000. The polyether polyol Is typically an adduct of an aliphatic, cycloaliphatic, or aromatic polyhy- 
droxy compound such as an adduct of an alkylene oxide and a polyhydric alcohol or polyhydric alcohol ether, a hydroxyl- 
termlnated prepolymer of such adduct and an organte polyisocyanate, or a mixture of such adducts with such prepol- 
ymers. 

50 [0031] A convenient source ofthe hydrophillc polyether polyol adducts is a polyalkylene glycol (also known as a 

polyoxyalkylene diol) such as polyethylene glycol, polypropylene glycol, or polybutylene glycol. 
[0032] The organic polyisocyanate, reactant (b), may contain any number of carbon atoms effective to provide the 
required degree of hydrophobic character. Generally, about 4 to 30 cariDon atoms are sufficient, the selection depending 
on the proportion of the other hydrophobic groups and hydrophillc polyether in the product. Suitable organic polyiso- 
55 cyanates include for example di- and triisocyanates, isocyanate-temiinated adducts of such polyhydric alcohols and 
organic di- or triisocyanates, as well as isocyanate-temiinated prepolymers of polyalkylene ether glycols and organic 
dl- or triisocyanates. While it is prefen^ed that reactant (b) be an organic polyisocyanate, reactants containing one or 
more functional groups other than isocyanate are also suitable. 
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[0033] Reactant (c), a monofunctlonal hydrophobic organic compound is a compound capable of reacting with one 
or both temiinal functional groups of the reaction product of reactants (a) and (b). Reactant (c) Includes both a mono- 
functional active hydrogen compound and an organic monolsocyanate. 

[0034] The term "monofunctlonal active hydrogen compound" means an organic compound having only one group 
5 which Is reactive with isocyanate, such group containing an active hydrogen atom, where any other functional groups, 
If present, being substantially unreactlve to Isocyanate. Such compounds Include monohydroxy compounds such as 
alcohols, alcohol ethers, or alcohol polyethers; and monoamines; as well as polyfunctional compounds providing the 
compound is only monofunctlonal to isocyanates. The most preferred monofunctlonal active hydrogen compounds are 
Ce-C25 straight or branched alcohols, alcohol ethers, or alcohol polyethers. 
10 [0035] In addition to a monofunctlonal active hydrogen compound, reactant (c) may be a monoisocyanate. The mo- 
nolsocyanate may Include Cg to C^g straight chain, branched chain, and cyclic isocyanates such as for example, butyl 
isocyanate, octyl isocyanate, dodecyl isocyanate, octadecyl isocyanate, and cyclohexyl isocyanate. These isocyanates 
may be used singly or in mixtures of two or more thereof. 

[0036] Reactant (d), apolyhydric alcohol or polyhydric alcohol ether, may be used for example to terminate isocyanate 
15 functionality or to link Isocyanate-tenninated reaction Intermediates. The polyhydric alcohol or polyhydric alcohol ether 
may be aliphatic, cycloaliphatic or aromatic and may be used singly or in mixtures. 

[0037] Further compounds which may be used as reactants (a), (b), (c). or (d) may be found in US Patent No. 
4,079,028. 

[0038] By appropriate selection of reactants and reaction conditions, including proportions and molecular weights of 
20 reactants. a variety of polymeric products may be obtained. Reaction products formed Include the following: 

(1) a reaction product of at least one water soluble polyether polyol reactant (a), a water insoluble organic polylso- 
cyanate reactant (b) , and an organic monoisocyanate reactant (c); 

(2) a reaction product of the reactant (a), the reactant (b), the organic monoisocyanate reactant (c) , and a reactant 
25 (d) selected from at least one polyhydric alcohol and polyhydric alcohol ether; 

(3) a reaction product of the reactant (a), the water Insoluble organic potyisocyanate reactant (b) containing two 
Isocyanate groups, and an monofunctlonal active hydrogen containing compound reactant (c). 

(4) a reaction product of the reactant (a), the water Insoluble organic polytsocyanate reactant (b) containing two 
isocyanate groups, and a reactant (d) selected from at least one polyhydric alcohol or polyhydric alcohol ether. 

30 

[0039] A prefen-ed polyurethane is a reaction product of at least one water soluble polyether polyol, such as poly- 
ethylene glycol, a water Insoluble organic polyisocyanate, such as an organic dllsocyanate, and a monofunctlonal 
active hydrogen compound, reactant (c), where the monofunctlonal active hydrogen compound tennlnates or "caps" 
the polyurethane at one or more ends. 

35 [0040] The most prefen-ed polyurethane in the present Invention is a mixture of polyurethanes as described in U.S. 
Patent No. 5,281 ,654. Generally, the polyurethanes in the mixture are characterized by their end groups The mixture 
of polyurethanes contains a first polyurethane with at least two end groups, where each end group comprises a terminal 
Isocyanate and a polyether, hereinafter "polyether end group"; a second polyurethane with at least two end groups, 
where each end group comprises a terminal Isocyanate group and a non -functional group, hereinafter "non-functional 

40 end group; and a third polyurethane with at least two end groups, where one end group comprises the polyether end 
group and one other end comprises the non-functional end group. The end groups on the polyurethanes may be In 
any sequence and do not exclude the possibility that the polyurethanes contains additional end groups such as being 
branched or star-shaped. 

[0041] Each of the polyurethanes in the mixture may be present in an amount ranging from about 5 to about 90 mole 
45 percent. The first polyurethane is more preferably present in the mixture In an amount ranging from about 8.3 to about 
75 mole percent, and most preferably in an amount ranging from about 8.3 to about 25 mole percent. The second 
polyurethane is more preferably present in the mixture in an amount ranging from about 8.3 to about 75 mole percent, 
and most preferably in an amount ranging from about 25 to about 75 mole percent. The third polyurethane is more 
preferably present in the mixture in an amount ranging from about 1 6.7 to about 83.4 mole percent, and most preferably 
50 in an amount ranging from about 16,7 to about 50 mole percent. 

[0042] The polyether end group is obtained from the reaction product of a terminal isocyanate and a polyether alcohol. 
For any end group that is the reaction product of a polyether alcohol and a tenninal isocyanate, the polyether alcohol 
must have only one tenninal hydroxyl moiety which can react with the terminal isocyanate so that the polyether end 
group cannot further polymerize or react after this reaction has occun-ed. The polyether alcohol includes alkyi and aryi 
55 polyether alcohols. These alcohols may be straight or branched (C1-C22) alkanol/ethylene oxide and alkyl phenol/ 
ethylene oxide adducts. In addition, the polyether alcohol may also include alkanol/propylene oxide and alkyl phenol/ 
propylene oxide adducts containing 1-250 propylene oxide groups. IVIore preferred polyether alcohols include polyeth- 
ylene glycol methyl ether and polypropylene glycol methyl ether. Most preferred polyether alcohols are polyethylene 
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glycol methyl ethers with 15-50 ethylene oxide groups. 

[0043] The non-functional end group is obtained from the reaction product of a temiinal isocyanate and a reactant, 
so that this end group cannot further polymerize or participate in any further reactions once this reaction has occurred. 
The reactant may be for example an alcohol, amine, acid, or mercaptan. It Is preferred that the reactant Is monofunc- 
5 tional In that It only has one group containing a hydrogen atom that can react with the temiinal Isocyanate group such 
as, for example, a monofunctlonal alcohol, monofunclional amine, monofunctional acid, or monofunctlonal mercaptan. 
Preferably, the reactant is a monofunctional alcohol. 

[0044] It is preferable that the Mw, of the polyether alcohol is greater than 500. It Is also preferable that the weight 
average molecular weight, Mw, of the reactant, such as, for example, the monofunctional alcohol, monofunctional 
10 amine, monofunctlonal mercaptan, monofunctlonal acid, and the like, Is less than 500. Further examples of polyether 
alcohols and reactants are described in U.S. Patent No 5,281,854. 

[0045] The polyurethane mixtures are prepared by techniques disclosed in U.S. Patent No. 5,281 ,654. The poly- 
urethanes in the mixture can be prepared individually and then blended. However, It is preferred to prepare the poly- 
urethane mixture in a one step process whereby all three polyurethanes are prepared simultaneously In the same 
15 reactor. 

[0046] The polyurethane mixtures are preferably a reaction product of an organic diisocyanate; a polyether polyol, 
such as, for example, polyethylene glycol, polyether alcohol; and at least one reactant such as an alcohol, amine, acid, 
or mercaptan. The molar ratio of polyol to diisocyanate preferably ranges from 1 :1 .01 to 1 :5, more preferably from 1 ; 
1 .01 to 1 ;3. The moles of polyether alcohol and reactant are preferably at least two times greater than the difference 
20 between the moles of diisocyanate and polyol. The molar ratio of polyether alcohol to the reactant Is preferably from 
10:1 to about 1 :10, and more preferably from 1 :1 to 1 :5. The percent of each type of polyurethane in the mixture may 
be varied by changing the molar ratio of the polyether alcohol and reactant. 

[0047] In addition to the polyurethane, the rheology modifying system useful In the present invention contains at 
least one associative agent. The associative agent is present in the hair dye composition preferably at a concentration 
25 of at least 0.1 weight percent, more preferably from 1 .0 to 25 weight percent, and most preferably from 5 to 20 weight 
percent based on the total weight of the hair dye composition applied to the hair 

[0048] The associative agent contains at least one hydrophliic and at least one hydrophobic group which interacts 
with the HNP to provide thickening and shear thinning properties. The associative agent preferably has an average 
hydrophilic-lipophilic balance (HLB) of 1 5 or less, more preferably 12 or less, and most preferably 1 1 or less. "Average 
30 HLB" as used herein is detemriined according to Equation 1 : 

HLBg^^ = LW; X HLB, Equation 1 

^ where HLBg^,^ is the average HLB of all associative agents in the rheology modifying system, W/ is the weight fraction 
of associative agent ^where all weight fractions of the associative agents add up to 1 , and HLB/ls the HLB of associative 
agent /. 

[0049] HLB is a value characterizing the relative proportions of hydrophilic and lipophilic (I.e., hydrophobe) portions 
of molecules. Higher HLB values (those approaching 40) represent more hydrophilic molecules and lower HLB values 

^0 (those around 6 to 1 0) represent more hydrophobic molecules. HLB values may be calculated or detemiined experi- 
mentally by a variety of known procedures, such as those described in "Surfactants and Interfacial Phenomena" by 
Milton J. Rosen, John Wiley and Son, New York, NY, page 242-244 (1978) and "Interfacial Phenomena" by J.T. Davies 
and E.K, Rideal, Academic Press, 2nd Edition, pp 373-383 (1963). The HLB values used herein are based on the 
calculation of the hydrophilic content of the associative agent and were obtained from the supplier of the associative 

^5 agent. Where an HLB value Is not supplied by the manufacturer, the 1949 calculation method by Griffin disclosed in 
"Surfactants and Interfacial Phenomena" can be used. 

[0050] In addition to the HLB, the associative agent preferably has a total of at least 6 carbon atoms, more preferably 
from 8 to 30 carbon atoms and most preferably from 1 0 to 25 carbon atoms In all hydrophobic groups in the associative 
agent. 

50 [0051] The associative agent useful in the present invention is typically a surfactant. The associative agent may be 
nonionic, anionic, cationic, or amphoteric. Additionally, combinations of more than one type of associative agent may 
be used. For example the rheology modifying system may contain mixtures of nonionic with anionic, nonionic with 
cationic, nonionic with amphoteric, anionic with amphoteric, and cationic with amphoteric associative agents as long 
as they are compatible with the other ingredients in the hair dye composition. 

55 [0052] Nonionic associative agents have no charge when dissolved or dispersed in aqueous solutions. Typical no- 
nionic associative agents useful in the present invention include, for example, (C6-C^g)alkylphenol alkoxylates (such 
as t-octyl phenol and nonylphenol ethoxyiates having 1 -70, and preferably 5-16, ethyleneoxide units). (Ci2-C2o)alkanol 
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atkoxylates and block copolymers of ethylene oxide and propylene oxide; optionally, the end groups of polyaikylene 
oxides can be blocked, whereby the free OH groups of the polyaikylene oxides can be etherified, esterified, acetatlzed 
and/or aminated. Another modification consists of reacting the free OH groups of the polyaikylene oxides with isocy- 
anates. Useful nonionic associative agents also include, for example, (C4-Ci8)alkyl glucosides as well as the alkoxy- 
5 tated products obtainable therefrom by alkoxylation, particularly those obtainable by reaction of alkyi glucosides with 
ethylene oxide. 

[0053] Anionic associative agents have a hydrophilic functional group in a negatively charged state in an aqueous 
solution. Typical anionic associative agents useful in the present invention include, for example, (CQ-C^Q)a\ky\ carboxylic 
acids, (C^2"C2o)suffonic acids (sulfonated alkylaryl compounds such as sodium dodecylbenzenesulfonate), (C10-C20) 
10 sulfuric acid esters (sulfated alcohols such as lauryl and cetyl sulfates, sodium salts), phosphate esters and salts 
thereof. 

[0054] Cationic associative agents have hydrophilic functional groups where the charge of the functional groups is 
positive when dissolved or dispersed in an aqueous solution. Typical cationic associative agents useful in the present 
invention include, for example, (Ci2-C2o)amine compounds (such as lauryl pyridinium chloride, octylbenzyltrimethyl- 

15 ammonium chloride and dodecyltrimethylammonium chloride), oxygen containing amines, quatemary amine salts, or 
polyquatemary compounds such as Polyquaternlum-4, or Polyquatemlum-1 0 (CTFA names); or combinations thereof 
[0055] Amphoteric or zwftterionic associative agents contain both acidic and basic hydrophilic groups and can be 
used in the present invention. Examples of amphoteric associative agents include betaines, such as cocamidopropyl- 
betaine, sultaines, proprionates. or glyclnates. Further examples of amphoteric associative agents are disclosed in U. 

20 s. Patent 5,376,146. 

[0056] In addition to associative agents described so far, the associative agent may be a polyslllcone. fatty acid, or 
C8-C25 alcohol. 

[0057] Generally, a nonionic associative agent, such as an alcohol ethoxylate or alkylphenol ethoxylate is preferred 
for use in the present invention. More preferably, mixtures of nonionic associative agents are used. The most preferred 

25 associative agent is a mixture of alkylphenol ethoxylates, alcohol ethoxylates, or combinations thereof. 

[0058] In addition to the rheology modifying system, the hair dye compositions contain one or more dyeing agents. 
The dyeing agents include for example pemianent, semi-pemianent, or temporary dyes, or combinations thereof As 
used herein, dyeing agents are meant to include dye precursors which when reacted with another reactant, such as 
an oxidizing agent, forms a dye. For example, dyeing agents include primary or secondary intermediates useful in two 

30 part oxidative hair dye formulations. Preferably, the hair dye compositions contain at least 0.0001 weight percent, more 
preferably from 0.001 to 2.0 weight percent, and most preferably from 0.01 to 1 .0 weight percent total dyeing agents, 
based on the total weight of the hair dye composition which is applied to the hair. The selection and amount of the 
dyeing agents chosen depends on the desired hair color. 

[0059] As previously mentioned herein the most common type of permanent dye is an oxidation dye. The oxidation 
35 dye is fornied through the reaction of at least one primary intermediate, at least one secondary intermediate also 
referred to as a coupler or modifier, and at least one oxidizing agent. 

[0060] Primary intermediates include for example para dyes such as unsubstituted or substituted p-phenylenedi- 
amine, p-toluenediamlne, p-aminodiphenylamine, or p-aminophenol, or combinations thereof Primary intermediates 
may also be ortho bases such as ortho-aminophenol, 5-chloro-orthoamlnophenol, or orthophony lenediamine or com- 
40 binations thereof. 

[0061] The secondary dye intermediates, also refen^ed to as couplers include for example m-phenylenediamlnes, 
m-aminophenols, polyhydroxyphenols, resorcinol, or napthols, or combinations thereof. 

[0062] The oxidizing agent oxidizes the primary and secondary intermediates to produce a dye within the hair. A 
typical oxidizing agent is for example hydrogen peroxide. The oxidizing agent may also be for example urea peroxide, 
45 melamlne peroxide, pertsorates, or percarijonates or combinations thereof. 

[0063] Further examples of primary intennediates, secondary Intemiediates, and oxidizing agents are found In U.S. 

Patent 5,376,146. 

[0064] Other examples of pennanent dyes, in addition to oxidation dyes, include for example nitro dyes such as nitro 
derivatives of aminophenols or benzenediamines; or autooxidation dyes such as 1 ,2,4,- trisubstituted benzenes; or 

50 combinations thereof. Preferably, the permanent dye used is an oxidation dye. 

[0065] Semipennanent dyes Include for example direct dyes. Suitable direct dyes include for example nitro com- 
pounds such as nitrophenylenediamines, nitroaminophenols, oranthraquinone dyes; orazobenzenes; or combinations 
thereof Metal complex dyes or premetallized dyes can also be used as semi-permanent dyes. 
[0066] Temporary dyes include anthraquinone, azo, disazo, nitro, and phenylmethane dye types. Basic dyes, such 

55 as methylene blue, rhodamine, or methyl violet, or combinations thereof may also be use as temporary dyes. 

[0067] Further examples of pemianent, semi-pemfianent, and temporary dyes are found In the international Cosmetic 
Ingredients Dictionary, 5th Edition. 1993, published by the CTFA in Washington D.C. 

[0068] The hair dye composition in addition to containing the rheology modifying system and one or more dyeing 
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agents preferably contains at least 50 weight percent water, more preferably from 55 to 90 weight percent water, and 
most preferably from 65 to 85 weight percent water, based on the total weight of the hair dye composition applied to 
the hair. 

[0089] The pH of the hair dye composition which is applied to the hair is preferably from 6 to 12 and more preferably 
5 from 8 to 10. The pH of the hair dye composition may be adjusted by such additives as alkali metal or ammonium 
hydroxide; or amines such as 2-amino-2-methyl propanediol, 2-amlno-2H7iethylpropanol, N,N-dlmethyl-2-amlno-2-me- 
thyl-1-propanoi, monolsopropanolamine, trilsopropanolamlne, ethanolamine, triethanolamine, or morphollne; or com- 
binations thereof. 

[0070] The hair dye composition is meant to include any liquid composition useful for dyeing hair such as a gel, 

10 lotion, cream, or paste. Preferably the hair dye composition has a solids content of 50 weight percent or less and more 
preferably from 1 0 to 45 weight percent, based on the total weight of the hair dye composition applied to the hair. 
[0071] The hair dye composition applied to the hair may be fonned by combining all ingredients at onetime. Although 
the order of addition is not critical, it is preferred to heat a portion or all of the water to a temperature of around 40 °C 
to 50 ""C and then add the at least one associative agent. After adding the associative agent, the other Ingredients can 

IS be added in no preferable order. 

[0072] In a prefen-ed embodiment of the present Invention, the hair dye compositions use as the dyeing agents one 
or more oxidation dyes. When oxidation dyes are used, preferably a multi-part hair dye composition (an example of 
the second hair dye composition of this invention), is prepared. The parts of the multi-part hair dye composition are 
then mixed immediately before application to the hair to form the first hair dye composition. This multi-part hair dye 

20 composition is typically provided in a kit, ready for mixing by the user. When the parts are mixed, the resulting hair dye 
composition has the desired rheology so that the composition Is easy to apply and does not drip or run, 
[0073] Typically, one part of a multi-part hair dye composition Is a dye lotion, and a second part of the multi-part hair 
dye composition Is a developer solution. Preferably the weight ratio of the dye lotion to developer solution Is from 25: 
75 to 75:25 and more preferably Is from 40:60 to 60:40. in order to enhance mixing of the parts, it is preferable that 

25 each part have a Brookfield viscosity equal or less than 6000 centipolses, and more preferably equal to or less than 
1000 centipolses. 

[0074] The dye lotion contains one or more dyeing agents as previously defined herein, and at least one first com- 
pound selected from the polyurethane, the associative agent or combinations thereof. The dye lotion preferably has a 
pH equal to or greater than 7, more preferably equal to or greater than 8. The dye lotion must also have sufficient 
30 alkalinity so that when the developer solution is combined with the dye lotion, the pH is maintained at a pH of 7 or 
greater, so that the reaction of the dye precursors and oxidizing agents is maintained. 

[0075] The concentrations of the components in the dye lotion are as follows. The total concentration of the dyeing 
agents is preferably at a level of from 0.001 weight percent to 4 weight percent and more preferably from 0.01 weight 
percent to I weight percent based on the total weight of the dye lotion. The polyurethane If present in the dye lotion is 
35 preferably at a concentration of from 0, 1 weight percent to 20 weight percent more preferably from 0.4 weight percent 
to 10 weight percent based on the total weight of the dye lotion and based on the polyurethane being 100 weight 
percent solid polymer. The associative agent if present in the dye lotion is preferably at a concentration of from 0.1 
weight percent to 50 weight percent and more preferably from 1 weight percent to 30 weight percent, based on the 
total weight of the dye lotion. 

40 [0076] The developer solution contains at least one oxidizing agent, water, and at least one second compound se- 
lected from the polyurethane, the associative agent, or combinations thereof. The developer solution preferably has a 
pH from 2 to 6, and more preferably a pH from 2.5 to 5. 

[0077] The concentrations of the components in the developer solution are as follows. The oxidizing agent is pref- 
erably at a level of from 0.5 to 40 weight percent and more preferably from 0.5 to 30 weight percent based on the total 

45 weight of the developer solution. The polyurethane, if present in the developer solution. Is preferably at a concentration 
of from 0.1 weight percent to 20 weight percent, more preferably from 0.4 weight percent to 1 0 weight percent, based 
on the total weight of the developer solution and based on the polyurethane being 100 weight percent solid polymer. 
The associative agent in the developer solution is preferably at a concentration of from 0.1 weight percent to 50 weight 
percent and more preferably from 1 weight percent to 30 weight percent, based on the total weight of the developer 

so solution. 

[0078] An advantage to the use of the polyurethane in a multi part hair dye composition is that the polyurethane can 
be added to either the dye lotion or developer solution without adversely affecting the other ingredients or significantly 
increasing the viscosity of either the dye lotion or developer solution. Preferably, the polyurethane is added to the dye 
lotion. 

55 [0079] in a multi-part hair dye composition, it is prefen^ed for full thickening efficiency that at least 70 percent, and 
more preferably all of the polyurethane is added to one part. Additionally, it is prefen^ed that an associative agent which 
has an HLB of about 1 2 or less, should be added to a part not containing the polyurethane to prevent the part containing 
the polyurethane from significantly increasing In viscosity. However, it is possible as detailed hereinafter, to add asso- 
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ciatlve agents having an HLB greaterthan or equal to about 13 to the part containing the polyurethane without significant 
thickening of the part. When associative agents are added to the part containing the polyurethane, it is preferred that 
the amount added be about 10 percent by weight or iess, based on the total amount of associative agent. 
[0080] in addition to the polyurethane, associative agent, and dyeing agents, other additives may be added to the 

5 hair dye compositions to enhance the properties of the composition. In total, these additive comprise from 0.5 weight 
percent to 1 5 weight percent and more preferably from 1 weight percent to 1 0 weight percent, based on the total weight 
of the hair dye composition applied to the hair. These additives Include for example solvents, conditioners, wetting 
agents, antioxidants, electrolytic buffers, pH adjusters, chelating agents, or fragrances or combinations thereof. Sol- 
vents include for example alcohols containing up to 4 carbon atoms, polyhydroxy alcohols, or lower alkyi ethers such 

10 as ethoxy ethers. Conditioners include cationic or amphoteric compounds such as cocamldopropylbetaine, or poly- 
quaternary compounds such as Polyquaternium-4, or Polyquatemium-1 0. Suitable wetting agents include for example 
anionic compounds such as sodium lauryl sulfate and suitable antioxidants include for example sodium sulfite. Further 
examples of suitable additives are found in the International Cosmetic Ingredients Dictionary, 5th Edition, 1993, pub- 
lished by the CTFA In Washington D.C. 

15 

EXAMPLES 

[0081] Some embodiments of the invention will now be described In detail. Two part oxidative hair dye compositions 
were prepared to demonstrate the effectiveness of the polyurethane and associative agent in improving the rtieology 
20 properties of hair dye compositions. The viscosities in Examples 1-23 and 25 were measured with a Brookfield DV-III 
viscometer, spindle number 4. Abbreviations and Information on components used in the hair dye f omiulations in Tables 
1 -8 are presented in Table 9. 

[0082] The hair dye compositions in Examples 1-25 were prepared by separately preparing the dye lotion and de- 
veloper solution according to the compositions shown in Tables 2-8. The dye lotion was prepared by heating the water 

25 to around 45 °C, and with mixing adding the other components. The developer solution was prepared by first heating 
the water to around 45 ''C and then adding the one or more associative agents, followed by the remaining components. 
After each part was cooled to room temperature, the dye lotion and developer solution were combined in equal amounts 
and then shaken to provide the hair dye composition. The viscosity of the hair dye composition was measured imme- 
diately after combining the two parts. 

30 [0083] Polymer A was prepared as follows: 

[0084] To a one liter flask was added 195 grams of a polyethylene glycol of approximate molecular weight 8,000, 
325 grams of toluene, and 0.2 grams of dibutyltin dilaurate. The mixture was azeotroplcally dried by refluxing the 
mixture and collecting any water In a Dean-Stark trap, cooled to 80°G, and 8.2 grams of methylene bls(4-cyclohexyl 
isocyanate) was added. After 2.5 hours, a mixture of 4.7 grams of 1 -octadecanol and 11.5 grams of a polyethylene 

35 glycol methyl ether of approximate molecular weight 2,000 was added. The mixture was held at 80'C for 4 hours and 
then cooled. The solid product was isolated by evaporation of the toluene. 

[0085] Polymers B-E are condensation polymers of polyethylene glycol and diisocyanate. The hydrophobes for pol- 
ymers B-E are listed in Table 1 . 

40 TABLE 1: 



Hydrophobes for Polyurethanes 


Polymer 


Hydrophobe 


B 


Cg hydrophobe 


C 


0^5 hydrophobe 


D 


C^Q hydrophobe 


E 


C.,8 hydrophobe and C^2 hydrophobe 



50 

[0088] Table 2 shows the hair dye composition of the present invention fomriulated to contain various polyurethanes. 
For all examples in Table 2, except for example 3 and comparative examples 1 and 2, the developer solution was 
prepared without hydrogen peroxide for easier handling. Example 4, which is identical to example 3 except for the 
absence of hydrogen peroxide, shows that the removal of hydrogen peroxide from the developer does not significantly 
effect the viscosity of the final hair dye composition. The polyurethanes shown in Table 2 were fonnulated into the hair 
dye composition at concentrations ranging from 0.25 weight percent to 2.5 weight percent, where the percentages are 
calculated based on the total weight of the hair dye composition and on the polyurethane being 1 00% polymer solids. 
[0087] Table 2 shows the polyurethane can be fonnulated into the dye lotion part of a two part hair dye composition 
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to provide a desirable final viscosity after the two parts are mixed. Table 2 also shows that examples 3-12, which use 
a polyurethane, are more effective in increasing the viscosity of a hair dye composition at low shear rates in comparison 
to comparative examples 1 and 2, which use a carboxylate polymer as the thtclcener. Comparative example 1 , is similar 
to the example shown in U.S. Patent No. 4,776,855 which uses for the lotion, fonnuiation number 6, and uses for the 
5 developer, fonnuiation B. 
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Hair Dye Compo 


Components 


Dye Lotion 


phenyldiamine 


resorcinol 


sodium sulfite 


hexylene glycol 


butyl carbitol 


ammonia (28%) 


O 

I 
2 


ethanolamine 


Amphosol CA 


SLS 


sodium chloride 


Triton N-401 


Neodol 25-12 


Polymer A 


Polymer C 


Polymer D 


Polymer B 


Polymer E 


water 




Developer 


in 

o 

CM 

X 
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[0088] Table 3 shows the hair dye composition of the present invention can be prepared to provide a desirable 
viscosity when the polyurethane is formulated into the developer part of a two part hair dye composition. Table 3 also 
shows the effective use of various associative agents, including nonionic and cationic associative agents. 

5 TABLE 3; 



30 



40 



Hair Dye Composition Containing Polyurethane In Developer 


Components 


13 


14 


15 


16 


Dye Lotion 


(parts by weight) 


sodium sulfite 


0.10 


0.10 


0.10 


0.10 


hexylene glycol 


2.00 


2.00 


2.00 


2.00 


butyl carbitol 


4.00 


4.00 


4.00 


400 


ethanolamlne 


4.00 


4.00 


4.00 


4.00 


Behenyltrlmethyl ammonium chloride, 68% 


2.94 


2.21 


2.21 


441 


sodium chloride 


0.10 


0.10 


0.10 


0.10 


Triton N-401 








3.00 


Triton N-42 




10.00 




10.00 


Neodo! 25-12 


10.00 








Neodol 45-7 






10.00 




Neodol 25-3 






10.00 




water 


76.86 


77.59 


67.59 


72.39 












Deve/oper 


(parts by weight) 


Triton N-401 




1.00 




1.00 


Triton N-101 




10.00 






Neodol 25-12 






1.00 




Neodol 45-13 


1.00 








Polymer A 


1.00 


1.00 


1.00 


1.00 


water 


92.33 


82.33 


92.33 


92.33 


Viscosity, cps 










0.3 rpm 




6667 


20000 


13333 


3 rpm 


133 


1933 


4000 


3267 


30 rpm 


13 


620 


1187 


1067 



45 

[0089] Table 4 shows the effect of the associative agent* s HLB on hair dye composition viscosity. Table 4 shows that 
fonnulations containing associative agents with an average HLB of around 11,6 results in a hair dye composition which 
is less viscous than a composition containing associative agents having an average HLB of around 10.5. In addition, 
examples 22 and 23 in Table 4 can be compared to examples 9 and 11 respectively in Table 1 . Examples 9 and 11 
50 each had an average HLB of around 1 0.0, whereas examples 22 and 23 each had an average HLB of around 11 .6. 
Examples 9 and 11 , which differed only in associative agent from examples 22 and 23 respectively, had a higher hair 
dye composition viscosity than examples 22 and 23. 
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Table 4: 





Effect of Associative Agent on Hair Dye Composition Viscosity 


5 


Components 


17 


18 


19 


20 


21 


22 


23 






(parts by weight) 




sodium sulfite 


0.10 


0,10 


0.10 


0.10 


0.10 


0.10 


0.10 


10 


hiexyiene glycol 


2.00 


2.00 


2.00 


2.00 


2.00 


2.00 


2.00 


butyl carbitol 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 




ethanolamine 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 




Amphosol CA, 30% 


5.00 


5.00 


5.00 


5.00 


5.00 


5.00 


5.00 


15 


sodium clilorlde 


0.10 


0.10 


0.10 


0.10 


0.10 


0.10 


0,10 




Triton® N-401 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 




Polymer A 


0.50 


0.50 


1.00 


1.00 








20 


Polymer C 










1.00 


0.50 




Polymer D 














1.00 




water 


80.47 


80.47 


77.13 


77.13 


78.09 


80.94 


80.94 




Developer 


(parts by weight) 


25 


Triton N-101 


10.00 


5.00 




5.00 




10.00 


10.00 




Triton N-42 


10.00 


15.00 




15.00 




10.00 


10.00 




Neodol 46-7 






10.00 




10.00 






30 


INeOQOI £0-O 






10.00 




10.00 






water 


80.00 


80.00 


80.00 


80.00 


80.00 


80.00 


80.00 






















Average HLB 


11.6 


10.5 


10.2 


10.5 


10.2 


11.6 


11.6 


35 


Viscosity, cps 


















0.3 rpm 


7333 


126000 


18000 


246000 


38000 


4000 


12000 




3 rpm 


1600 


37533 


3600 




7400 


1133 


2200 


40 


30 rpm 


420 


4400 


860 




1753 


360 


627 



[0090] The average HLB for each example In Table 4 was calculated using Equation 1 . Table 5 shows the HLB value 
used for each associative agent. Each HLB value was obtained from the manufacturer's literature. 

TABLE 5: 



HLB Values 


Associative Agent 


HLB 


Neodol 25-12 


14.4 


Neodol 25-3 


7.8 


Neodol 45-13 


14.5 


Neodol 45-7 


11.8 


Triton N-101 


13.4 


Triton N-401 


17.8 


Triton N-42 


9.1 
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[0091] A two part hair dye composition was prepared to evaluate the recovery the hair dye composition's viscosity 
with time after being subjected to increasing shear rates. The two part hair dye composition shown in Table 6 was 
prepared according to the procedure used for preparing examples 1-23. 



TABLE 6: 



Hair Dye Composition- Example 24 


Components 


parts by weight 


Dye Lotion 


sodium sulfite 


0.5 


ethanolamine 


4.00 


AmphosoKB) CA 


5.00 


Triton® N-401 


0.10 


Polymer A 


1.00 


water 


83.8 


Viscosity, 5 rpm, spindle #5 


20 cps 






Developer 


parts by weight 


Water 


67.9 


H2O2, 50% 


12.0 


NeodoKB) 45-7 


10.0 


Neodol 25-3 


10.0 


Phosphoric acid (85 wt%) 


0.1 


Viscosity, 5 rpm, spindle #5 


507 cps 



[0092] After the dye lotion was combined with the developer, the viscosity of the resulting hair dye composition was 
measured over time while increasing and then decreasing the shear rate. The viscosity measurements in Table 7 were 
tai<en with a Brool^ield DV-1 1 1 viscometer, spindle numbers. The viscosity measurements obtained areshown inTable 7. 
[0093] The data In Table 7 shows that example 24 recovered In viscosity, as the shear rate was decreased, after 
being subjected to increasing shear rates. This effect in rheology is desirable so that after the hair dye composition is 
applied, with shear, to the hair, the hair dye composition rapidly increases in viscosity to avoid dripping or running. 



TABLE 7: 



Viscosity Measurements Versus Time for Example 24 


Time 


RPM 


Viscosity 


1:00 


0.1 


172,000 


2:00 


1.0 


90.000 


3:00 


10.0 


14,120 


4:00 


30.0 


5627 


5:00 


60.0 


3,133 


6:00 


30.0 


5,987 


7:00 


10.0 


16,200 


8:00 


1.0 


105,200 


9:00 


0.1 


324,000 



[0094] Table 8 shows that a hydrophobicaliy modified cellulose is effective In providing thickening and shear thinning 
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properties to a hair dye composition. In Table 8, Natrosol Plus 330, supplied by Aqualon, is cetyl hydroxyethyl cellulose. 

TABLE 8: 



2$ 



Hair Dye Composition Containing Hydrophobically Modified Cellulose 


Components 


25 


Di/fi Lotion 






0.10 




2.00 






othftnol Amino 
oil lai lUidii III ic 


4 00 




S 00 




yj . \ U 


Triton 


1 no 






INClLIUdUl 1 lUo oou 


1 00 


water 


76.86 




^|jaiu> Kiy wci\|ni/ 


Triton N-101 


10.00 


Triton N-42 


10.00 


Neodol 45-7 




Neodol 25-3 




water 


80.00 


Viscosity, cps 




0.3 rpm 


13.333 


3 rpm 


3533 


30 rpm 


1060 



TABLE 9: 



40 



Abbreviations 


Abbreviation/ 
Component 


IMeaning 






Acuiyn 22 


trademark and supplied by Rolim and Haas, Acrytates/steareth 20 methacrylate 
copolymer 


Acutyn 33 


trademarl< and supplied by Rohm and Haas, Acrylates copolymer 


Amphosol CA, 30% 


trademaric and supplied by Stepan, cocamidopropylbetaine 


butyl carbitol 


trademark and supplied by Union Carbide 


Neodol 25-12 


trademark and supplied by Shell C^2'^15 alcohol ethoxylate (12 ethoxylate groups/ 
molecule) 


Neodol 45-13 


Ci4-C^5 alcohol ethoxylate (13 ethoxylate groups/molecule) 


Neodol 46-7 


^14~^15 alcohol ethoxylate (7 ethoxylate groups/molecule) 
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TABLE 9: (continued) 



Abbreviations 


Abbreviation/ 
Component 


iVIeanIng 


Neodol® 25-3 


0^2'^^5 a'cohoi ethoxylate (3 ethoxylate groups/molecule) 


phenyldiamine 


p-phenylene diamine 


SLS 


sodium lauryl sulfate, 30 wt% sotlds 


Triton N-101 


trademark and supplied by Union Carbide, nonylphenol ethoxylate ether (9-10 
ethoxylate groups/molecule) 


Triton N-401 


nonylphenol ethoxylate ether (40 ethoxylate groups/molecule) 


Triton N-42 


nonylphenol ethoxylate ether (4 ethoxylate groups/molecule) 



Clalnis 



2Q 1. A hair dye composition, comprising: 

a) one or more hair dyeing agents; 

b) at least 0.1 weight percent of at least one polyethoxylated urethane, based on the total weight of the hair 
dye composition; 

25 c) at least 0.1 weight percent of at least one associative agent, based on the total weight of the hair dye 

composition wherein the at least one associative agent contains at least one hydrophilic group and at least 
one hydrophobic group which Interacts with the polyethoxylated urethane to provide thickening and shear 
thinning properties; and 
d) water, 

30 

2. The composition of claim 1 , wherein the viscosity of the composition at a shear rate of 0.3 rpm or less is at least 
6000 centipolses. 

3. A method of making the hair dye composition of claim 1 , comprising: 

35 

a) forming a dye lotion comprising one or more hair dyeing agents, and at least one first compound selected 
from the group consisting of a polyethoxylated urethane, an associative agent, and combinations thereof; 

b) forming a developer solution comprising at least one oxidizing agent, water and at least one second com- 
pound selected from the group consisting of a polyethoxylated urethane, an associative agent, and combina- 
tions thereof; and 

c) combining the dye lotion and the developer solution to fonn the hair dye composition wherein the associative 
agent contains at least one hydrophobic group which interacts with the polyethoxylated urethane to provide 
thickening and shear thinning properties. 

45 4. A multi-part hair dye composition, comprising: 

a) a dye lotion comprising one or more hair dyeing agents, and at least one first compound selected from the 
group consisting of a polyethoxylated urethane an associative agent, and combinations thereof; and 

b) a developer solution comprising at least one oxidizing agent, water, and at least one second compound 
50 selected from the group consisting of a polyethoxylated urethane, an associative agent, and combinations 

thereof; and 

provided that when the parts of the multi-part hair dye composition are combined to form a combined hair 
dye composition, the combined hair dye composition comprises at least one polyethoxylated urethane, and at least 
55 one associative agent wherein the at least one associative agent contains at least one hydrophobic group which 

interacts with the polyethoxylated urethane to provide thickening and shear thinning properties. 

5. The composition of claim 1 , wherein the polyethoxylated urethane comprises a reaction product of at least one 
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Isocyanate and at least one polyether polyol. 

6. The composition of claim 1 , wherein the polyethoxylated urethane comprises a reaction product of at least one 
polyalkylene glycol, at least one water insoluble organic diisocyanate, and a monofunctional active hydrogen con- 
taining compound. 

7. The composition of claim 1 , wherein the polyethoxylated urethane is a mixture of polyurethanes comprising a first 
poiyurethane with at feast two end groups, where each end group comprises a temiinal isocyanate and a polyether; 
a second poiyurethane with at least two end groups, where each end group comprises a tennlnal isocyanate group 
and a non-functlonat group; and a third poiyurethane with at least two end groups, where one end group comprises 
a temninal isocyanate and a polyether and one other end group comprises a temninal isocyanate and a non-func- 
tional group. 

8. The composition of claim 1 or 4, wherein the associative agent has an average HLB of 1 5 or less, and has at least 
one hydrophobic group having from 6 to 30 carbon atoms. 

9. The composition of claim 1 or 4, wherein the associative agent Is selected from the group consisting of an alcohol 
ethoxylate, an alkylphenol ethoxylate, and combinations thereof. 

10. A method of dyeing hair, comprising: applying the hair dye composition of claim 1 or 4 onto the hair 

11. A method of thickening a hair dye composition, comprising: combining one or more hair dyeing agents, water, at 
least 0.1 weight percent of at least one polyethoxylated urethane and at least 0.1 weight percent of at least one 
associative agent to form the hair dye composition wherein the at least one associative agent contains at least 
one hydrophobic group which interacts with the polyethoxylated urethane to provide thickening and shear thinning 
properties. 

12. The method of claim 11 , wherein the viscosity of the composition at a shear rate of 0.3 rpm or less is at least 6000 
centipoises. 

13. The method of claim 11 , wherein the polyethoxylated urethane comprises a reaction product of at least one iso- 
cyanate and at least one polyether polyol. 



Patentansp ruche 

1. , Haarfarbezusammensetzung, die 

a) ein Oder mehrere Haarfarbemittel; 

b) mindestens 0,1 Gew.-%, basierend auf dem Gesamtgewlcht der IHaarfarbezusammensetzung, mindestens 
eines polyethoxylierten Urethans; 

c) mindestens 0,1 Gew.-7o, basierend auf dem Gesamtgewlcht der Haarfarbezusammensetzung, mindestens 
eines Assoziativmittels, wobei mindestens ein Assozlatlvmittel mindestens eine hydrophile Gruppe und min- 
destens eine hydrophobe Gruppe enthalt, welche mit dem polyethoxylierten Urethan wechselwirkt, urn ver- 
dickende und strukturviskose Eigenschaften zu erzielen; und 

d) Wasser umfasst. 

2. Zusammensetzung gemaft Anspruch 1 , wobel die Viskositat der Zusammensetzung bei einer Schergeschwindig- 
keit von 0,3 rpm Oder weniger mindestens 6000 Gentipoise betragt. 

3. Verfahren zur Herstellung einer Haarfarbezusammensetzung gema3 Anspruch 1 , das 

a) die Bildung einer Farbeiotion mit einem oder mehreren Haarfarbemittein und mindestens einer ersten Ver- 
bindung ausgewahlt aus der Gruppe bestehend aus polyethoxyliertem Urethan, einem Assoziativmittel und 
Kombinationen derer, umfasst; 

b) Bildung einer Entwicklerlosung mit mindestens einem Oxidationsmittel, Wasser und mindestens einer zwei- 
ten Verblndung ausgewahlt aus der Gruppe bestehend aus einem polyethoxylierten Urethan, einem Assozia- 
tivmittel und Kombinationen derer umfasst; und 
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c) Kombination der Fdrbelotion und der Entwickleridsung, urn eine Haarfarbezusammensetzung zu bilden, in 
der das Assoziativmlttel mindestens eIne hydrophile Gruppe und mindestens eine hydrophobe Gruppe enthalt, 
welche mit dem polyethoxylierten Urethan wechselwirkt, urn verdlckende und strukturviskose Eigenschaften 
zu erzlelen. 

Eine mehrteiiige Haarfarbezusammensetzung, die: 

a) Farbelosung mit einem Oder mehreren Haarfarbemittein und mindestens einer ersten Verbindung, ausge- 
wahlt aus der Gruppe bestehend aus einem poiyethoxyllerten Urethan, einem Assoziativmlttel und Kombina- 

10 tionen derer, umfasst, und 

b) Entwickleridsung, die mindestens ein Oxidationsmittel, Wasser und mindestens eine zweite Verbindung, 
ausgewahit aus der Gruppe bestehend aus einem polyethoxylierten Urethan, einem Assoziativmlttel und Kom- 
binationen derer, umfasst, wobei, wenn die Telle der mehrteiligen Haarfarbezusammensetzung komblniert 
werden, um eine kombinlerte Haarfarbezusammensetzung zu bilden, die kombinierte Haarfarbezusammen- 

IS setzung mindestens ein polyethoxyiiertes Urethan und mindestens ein Assoziatlvmittel umfasst, wobei min- 

destens ein Assoziativmlttel mindestens eine hydrophile Gruppe und mindestens eine hydrophobe Gruppe 
enthalt, welche mit dem polyethoxylierten Urethan wechselwirkt, um verdlckende und strukturviskose Eigen- 
schaften zu erzielen. 

20 5. Zusammensetzung gemaB Anspruch 1 , wobei das poiyethoxyiierte Urethan ein Reaktionsprodukt von mindestens 
einem Isocyanat und mindestens einem Polyetherpoiyol umfasst. 

6. Zusammensetzung gema3 Anspruch 1 , wobei das poiyethoxyiierte Urethan ein Reaktionsprodukt von mindestens 
einem Polyalkylenglycol, mindestens einem wasserunldslichen organischen Diisocyanat und einer monofunktlo- 

25 nalen aktiven wasserstoffenthaltenden Verbindung umfasst. 

7. Zusammensetzung gemaB Anspruch 1 , wobei das poiyethoxyiierte Urethan eine iViischung von Polyurethanen ist, 
die ein erstes Polyurethan mit mindestens zwei Endgruppen umfasst, wobei jede Endgruppe ein tennlnales Iso- 
cyanat und einen Polyether enthalt; ein zweites Polyurethan mit mindestens zwel Endgruppen, wobei jede End- 

30 gruppe eine terminale Isocyanatgruppe und eine nichtfunktlonale Gruppe umfasst; und ein drittes Polyurethan mit 

mindestens zwei Endgruppen, wobei eine Endgruppe ein temninales Isocyanat und einen Polyether und eine wei- 
tere Endgruppe umfasst, die ein temiinates Isocyanat und eine nichtfunktlonale Gruppe enthalt. 

8. Zusammensetzung gema3 Anspruch 1 oder 4, in der das Assoziativmittel einen durchschnittlichen HLB Wert von 
35 15 Oder wenlger hat und mindestens eine hydrophobe Gruppe besitzt, die von 6 bis 30 Kohlenstoffatome aufweist. 

9. Zusammensetzung gemaB Anspruch 1 Oder 4, in der das Assoziativmlttel aus der Gruppe bestehend aus einem 
Aiteoholethoxylat, einem Aikylphenolethoxylat und Komblnatlonen derer ausgewahit wird. 

40 1 0. Verf ahren zum Farben von Haaren , das die Anwendung der Haarfarbezusammensetzung gemaB Anspruch 1 oder 
4 auf Haare umfasst. 

11. Verfahren zum Verdicken einer Haarfarbezusammensetzung, das die Kombination eines oder mehrerer Haarfar- 
bemittel, Wasser, mindestens 0, 1 Gew<-% mindestens eines polyethoxylierten Urethans und mindestens 0,1 Gew.- 

45 % mindestens eines Assoziativmlttels umfasst, um eine Haarfarbezusammensetzung zu bilden, wobei mindestens 

ein Assoziativmittel mindestens eine hydrophile Gruppe und mindestens eine hydrophobe Gruppe enthalt, welche 
mit dem polyethoxylierten Urethan interagiert, um verdlckende und struktun/iskose Eigenschaften zu erzielen. 

12. Verfahren gemaB Anspruch 11 , wobei die Viskosltat der Zusammensetzung bel einer Schergeschwindlgkeit von 
so 0,3 rpm oder weniger mindestens 6000 Centlpoise betragt. 

13. Verfahren gemaB Anspruch 11, wobei das poiyethoxyiierte Urethan ein Reaktionsprodukt mindestens eines Iso- 
cyanats und mindestens eines Polyetherpolyols umfasst. 



Revendlcations 

1 . Composition colorante caplllaire, comprenant : 



5 

4. 
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a) un ou plusleurs agents colorants capillaires ; 

b) au moins 0, 1 % en poids d'au moins un ur^thane poly6thoxyl6, par rapport au poids total de la composition 
colorante capillaire ; 

c) au moins 0,1 % en poids d'au moins un dpalssissant associatlf« par rapport au poids total de la composition, 
colorante capillaire, I'au moins un dpaississant associatif contenant au moins un groupe hydrophile et au moins 
un groupe hydrophobe qui interagit avec I'ur^thane poly6thoxyl6 pour conf^rer des propri^t^s d'6paississe- 
ment et de fluidification par cisailiement ; 

d) de i'eau. 

Composition seion la revendication 1, dont ia viscosity, pour une Vitesse de cisailiement de 0,3 tr/min ou moins, 
est d*au moins 6000 centipoises. 

Proc6d6 de pr6paratjon de la composition colorante capillaire selon la revendication 1 , comprenant : 

a) la formation d'une lotion colorante comprenant un ou plusieurs agents colorants capillaires et au moins un 
premier compost choisi dans I'ensemble conslstant en un ur^thane polydthoxyld, un ^paisslssant associatif, 
et les comblnaisons de ceux-ci ; 

b) la formation d'une solution de r^velateur comprenant au moins un agent oxydant, de I'eau et au moins un 
deuxieme compost choisi dans I'ensemble conslstant en un urdthane poly^thoxyl6, un 6palsslssant associatif, 
et ies comblnaisons de ceux-ci ; et 

c) la combinalson de ia lotion colorante et de la solution de r§v6lateur, pour former la composition colorante 
capillaire, I'^paisslssant associatif contenant au moins un groupe hydrophile et au moins un groupe hydro- 
phobe qui interagit avec I'ur^thane poly^thoxylS pour conf^rer des propri6t6s d'dpaississement et de fluidifi- 
cation par cisailiement. 

Composition colorante capillaire en plusleurs parties, comprenant: 

a) une lotion colorante comprenant un ou plusieurs agents colorants capillaires et au moins un premier com- 
post choisi dans I'ensemble conslstant en un ur6thane poly6thoxyi4, un 6paississant associatif, et les com- 

binatsons de ceux>ci ; 

b) une solution de rev6lateur comprenant au moins un agent oxydant, de I'eau et au moins un deuxidme 
compost choisi dans I'ensemble consistant en un urethane poly6thoxyl6, un dpaississant associatif, et les 
comblnaisons de ceux-ci ; et 

k la condition que, quand les parties de la composition colorante capillaire en plusieurs parties sent combi- 
n6es pour fonner la composition colorante capillaire combinee, la composition colorante capillaire comprenne au 
moins un urethane polyethoxyle etau moins un epaississant associatif , I'au moins un epaississant associatif con- 
tenant au moins un groupe hydrophile et au moins un groupe hydrophobe qui interagit avec I'urethane polyethoxyle 
pour conf6rer des proprlet6s d'6paississement et de fluidification par cisailiement. 

Composition selon la revendication 1 , dans laquelle I'urethane poly6thoxyl6 comprend un produit de la r6action 
d'au moins un isocyanate et d'au moins d'un poly6therpolyol. 

Composition selon la revendication 1 , dans laquelle I'urethane polyethoxyle comprend au moins un polyalkyldne- 
glycol, au moins un dlisocyanate organlque insoluble dans I'eau, et un compose contenant de I'hydrogene actif 
monofonctionnel. 

Composition selon la revendication 1, dans laquelle I'urethane polyethoxyle est un melange de polyurethanes 
comprenant un premier polyur6thane ayant au moins deux groupes terminaux, chaque groupe temninal compre- 
nant un isocyanate tenmlnal et un polyether ; un deuxifeme polyurethane ayant au moins deux groupes temiinaux, 
chaque groupe terminal comprenant un groupe isocyanate temninal et un groupe non fonctionnel ; et un troisieme 
polyurethane ayant au moins deux groupes temninaux, un groupe terminal comprenant un isocyanate tenninal et 
un polyether, et I'autre groupe tenninal comprenant un isocyanate tenninal et un groupe non fonctionnel. 

Composition selon la revendication 1 ou 4, dans laquelle I'epaississant associatif a un indice HLB moyen de 15 
ou moins et possede un groupe hydrophobe ayant de 6 ^ 30 atomes de carbone. 

Composition selon la revendication 1 ou 4, dans laquelle I'epaississant associatif est choisi dans i'ensemble con- 
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sistant en un alcool ^thoxyl6, un alkylph6nol 6thoxyl^, et les combinaisons de ceux-cL 

10. Proc^d^ pour colorer les cheveux, comprenant Tapplication de la composftion colorante caplllaire selon la reven- 
dicatlon 1 ou 4 sur les cheveux. 

11. Procdd6 pour ^palssir une composition colorante capillaire, comprenant la combinalson d'un ou ptusieurs agents 
colorants caplllalres, d'au moins 0,1 % en poids d'au molns un ur6thane poly6thoxyl6 et d'au moins 0,1 % en poids 
d'au moins un ^paississant associatif, pour fomier la composition colorante capillaire, Tau moins un ^paississant 
associatif contenant au moins un groupe hydrophlle et au moins un groupe hydrophobe qui interagit avec I'ur^thane 
poly6thoxyl6 pour conf^rer des propri6t6s d'6paississement et de fluidif icatlon par dsaillement. 

12. Proc6d6 selon la revendication 11 , dans lequel la viscosity de la composition, pour une vltesse de cisalllement de 
0,3 tr/min ou molns, est d'au moins 6000 centlpoises. 

13. Precede selon la revendication 11, dans tequel I'urethane poly§thoxyl6 comprend un produit de la reaction d'au 
molns un Isocyanate et d'au moins un poly^therpolyol. 
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